The system is comprised of a data input subsystem, a display subsystem and a spectrometer control subsystem. The data input subsystem consists of a twodimensional analog-to-digital converter with the analog section remote from the rest of the system. The analogto-digital converter clock runs at 100 MHz. There can be up to 1024 channels in each dimension for a maximum array size of -1 million words. Arrays of this size may be easily handled by a multiport memory with 6.71x 107 words of address space. The read/increment/ write time for data in this array is 2.5 xsec per event. The display and neutron spectrometer subsystem are also briefly described.
Introduction
An experiment control and data acquisition system has been developed for use with a facility to perform small-angle neutron-scattering experiments. The main elements of this facility are the system reported herein, a neutron spectrometer and a two-dimensional positionsensitive neutron detector (Alberi, et al., 1975) . The complexity of the individual elements and the interactions between them in the course of an experiment dictate the need for a unified experiment control system. Several systems for use in both x-ray and neutron scattering experiments are reported in the literature; (Hendricks, 1978; Cain et al., Ibel, 1976; Cork et al., 1973) . All of these attempt to meet a set of experimentl objectives as described in the next section.
System Objectives
An experiment at the small-angle neutron-scattering facility consists of a neutron beam of selected wavelength impinging on a sample mounted in a goniometer. The sample under study scatters the neutrons, whose intensity versus direction is measured by a positionsensitive detector. The intensity of the incoming beam must be measured due to fluctuations larger than typical experimental errors. The neutron wavelength, sample position and coarse detector angles are set by a neutron spectrometer.
These devices impose certain demands on a system for data acquisition and experiment control that must be set as objectives. A brief description of the detector and spectrometer used in these experiments helps in delineating these objectives.
The detector consists of a gas-filled multiwire proportional chamber with a charge division readout on each of two orthogonal cathodes. The neutron-sensitive gas used is 3He with an admixture of Ar and CH4 for improvement of spatial resolution and gas-gain stability. Elements of the neutron spectrometer determine neutron wavelength, the sample orientation, species of sample in the beam, and angle and elevation of the position-sensitive neutron detector. These quantities are controlled by direct current stepping motors with their associated translators. The spectrometer is a modification of the standard triple axis spectrometer used for many years at the Brookhaven High Flux Beam Reactor. One of many samples can be placed in the beam by a rotary sample changer also positioned by a direct current stepping motor. The sample changer is necessary for the frequent measurement of changes in ambient background around the detector and is useful for periodically checking the operation of the neutron detector during the experiment with standard scatterers.
The system objectives may now be given as follows. The data-acquisition and experiment-control system must be capable of controlling the neutron spectrometer under a plan formulated by the experimenter. Manual operation of the spectrometer must also be possible for experiment set up. Analog data from the positionsensitive neutron detector must be digitized and recorded in memory in a short enough time that data losses are negligible. Ideally, the processing time in the analog-readout electronics should limit the system data taking rate. Data array size in memory should not limit either detector spatial resolution or the ability to take time-serial studies of a particular sample. Data incoming from the neutron detector should be displayable in graphical form during the experiment. This criterion is particularly important to assure data quality. The system should be easily programmed by the user, who best knows the flow of this experiment, without in depth knowledge of the system. Data should be recorded in machine readable form for subsequent analysis.
The experiment-control and data-acquisition system described here applies the design approach and many developments previously described (Dimmler, et al., 1976 
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There are two additional devices connected to the processor UNIBUS, the first of which is the multiport memory. This as a device whereby several processors may communicate to common data arrays contained in a 30 bit address space distinct from the local processor address space (Dimmler and Hardy, 1977) . Each processor reads or writes in the memory through an access port. Access to the multiport memory is through a 4096 word window between addresses 1400008 and 1600008 in the PDPll/34 address space. A 16 bit map register in the processor I/O page provides the high order physical address bits necessary to read or write to a location in the multiport memory. A scanner sequentially interrogates each access port in the node for a read or write request in multiport memory. If a request is pending, the scanner halts for the duration of the request and then continues. Thus each processor in the node has equal priority for reading or writing in the multiport memory. The access port for the PDPll/34 shown at the top of Fig. 1 is connected to both the UNIBUS and the multiport memory internal bus.
The second of these two devices is the dualparameter analog-to-digital converter. The control and status register, and base address register are connected to the PDPll/34 UNIBUS. The read/increment/ write processor contained in the analog-to-digital converter forms the special purpose second processor of this two processor experiment control node.
The general configuration of the analog-to-digital converter is shown in Fig. 1 . Data from the two dimensional position-sensitive neutron detector accumulates in the multiport memory where the PDP11/34 can access it through its memory port. Although the PDPll/34 controls the starting and stopping of data collection, and the section of memory into which the data is collected, it does not process individual events in any way. Therefore no interrupts, direct memory transfers, etc., are necessary in the PDPll/34 to collect data.
The detailed configuration of the dual parameter analog-to-digital converter is shown in Fig. 2 Fig. 3 up to the point where data enters the first-in-firstout buffer. Analog-to-digital conversion timing chart for a neutron interaction.
The event takes place in the 3He of the detector gas at t = 0.0 pisec. 
Remarks
At the beginning of this paper a set of objectives was laid out, some of them rather subjective, for an Analysis of the more subjective goals is left to the reader.
